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components, chymosins I and 11, by column chromatography on DEAE-cellulose ( Fig. 1) . The same characteristic profile was obtained from four different animals. Pooled fractions of chymosins I and I1 were examined by urea/polyacrylamide-gel electrophoresis, and each consisted of one major protein species, with chymosin I1 showing a slightly higher electrophoretic mobility than chymosin I. Chymosins I and I1 were not distinguishable by electrophoresis in sodium dodecyl sulphate/polyacrylamide gels. The chromatographic profile of individual calf chymosin contrasted with that of commercial crystalline chymosin, which showed a more complex profile similar to that described by Foltmann (1966) Investigation of the ultrastructure and composition of the plasma membrane of spermatozoa by the techniques of freeze-fracture electron microscopy or binding of colloidal iron hydroxide, lectins and antibody have shown that alterations to the plasma membrane occur during its passage through the epididymis (Koehler, 1978) . Radioiodination of ejaculated bull (Vierula & Rajaniemi, 1980) and human (Young & Goodman, 1980) spermatozoa; testicular, epididymal and ejaculated ram spermatozoa (Voglmayr et al., 1980) ; caput and cauda epididymal rabbit spermatozoa (Nicolson et al., 1979) have shown that those plasma membranes contain several peptides with relative molecular masses ranging from 20000 to 140000. When intact rat spermatozoa were incubated with galactose Abbreviations used : PBS, phosphate-buffered saline; SDS, sodium dodecyl sulphate. oxidase, followed by reduction using [3H]sodium borohydride, Olson & Hamilton (1978) detected a radioactively labelled glycoprotein of molecular size 37000 on the surface of spermatozoa from the cauda, but not caput, epididymis. Jones et al. (1981) showed that labelling of the major glycoprotein, relative molecular mass 110000, of rat testicular spermatozoa decreased as the spermatozoa passed through the epididymis and this glycoprotein was replaced by a species of relative molecular mass 32000. Olson & Danzo (1981) found a large increase in the labelling of two peptides of relative molecular masses 26000 and 28000 during epididymal maturation of spermatozoa in the rat. Voglmayr et al. (1980) identified peptides of relative molecular masses 71 000 and 106000 on the surface of cauda but not testicular spermatozoa from the ram, and suggested that Spermatozoa may be capable of selectively removing proteins from the luminal fluid of the epididymis. In this communication, changes in the protein composition of the external surface of mouse spermatozoa during transit through the epididymis are described.
Spermatozoa were flushed using PBS from the caput, Vol. 12 and cauda (.---a) epididymis were radioiodinated, extracted with Triton X-100 and fractionated by electrophoresis on an 11% SDS/polyacrylamide-gel. The electropherograms were cut into 1 mm sections and counted for radioactivity. The mobilities of the H-and L-chains of y-globulin are indicated. (6) Electrophoresis in a 10% SDS/polyacrylamide-gel of that fraction of a 1 % Triton X-1000 extract of radioiodinated spermatozoa from the cauda epididymis which was eluted specifically from concanavalin A-agarose using 0.5 M-a-methylmannoside. The mobilities of the H-and L-chains of yglobulin are indicated.
BIOCHEMICAL SOCIETY TRANSACTIONS corpous and cauda regions of the epididymides of Q strain mice. The spermatozoa were washed twice with PBS by centrifugation at room temperature at SOOg for IOmin, and washed finally through 7.5% Ficoll according to the method of Harrison (1976) . The spermatozoa were suspended in PBS, and 5 x lo* spermatozoa, in a volume of O.Srnl, were incubated with IOOpCi Na IZsI and 1Opg lactoperoxidase.
The reaction was initiated by the addition of 5p1 of 200pM-H 2 0 2 and sustained by the further addition at intervals of Smin of 3 x 5p1 aliquots of the solution of hydrogen peroxide. The reaction was terminated by removing the spermatozoa by centrifugation and washing them twice with 2ml of PBS. The radioactively labelled plasma membranes were extracted by suspending the spermatozoa in 200pl of 62.5 mM-Tris/(hydroxy methyl)-methylamine buffer, pH6.7, containing 1% Triton X-100 at 4°C for I h. The suspension was centrifuged at 2000g for lOmin and the supernatant was collected and examined by electrophoresis. The intactness of the plasma membrane, following the iodination reaction, and the selective solubilization of the plasma membrane by extraction with Triton X-100 were both confirmed by electron microscopic examination of treated spermatozoa from each of the three segments of the epididymis. Triton X-100 extracts from equal numbers of caput, corpus and cauda epididymal spermatozoa were fractionated by electrophoresis on polyacrylamide gels in the presence of SDS. and the electropherograms were stained with Coomassie Brilliant Blue G dye and sliced into segments 1 mm wide for radioactive counting. Two peaks of radioactivity (relative molecular masses 34000 and 44000) were present in the extract of iodinated cauda epididymal spermatozoa but not detectable in either caput or corpus spermatozoa plasma membrane (Fig. la) . The extract from cauda spermatozoa was separated by electrophoresis into 30 distinct protein fractions. The two proteins of relative molecular masses 34000 and 44000 bound to the column when the extract of cauda membrane was applied to concanavaline A-agarose and were desorbed from it by 0.5~-u-methyl mannoside (Fig. 1 b) .
Spermatozoa undergo functional maturation during their passage through the epididymis. Work on several animal species (Lea e f al., 1978; Olson &Hamilton, 1978; Hoskins et al., 1979; Kohane et al., 1979 Kohane et al., , 1980 Faye et al., 1980; Moore, 1980; Voglmayr et al., 1980; Wong et al., 1981; Wong & Tsang, 1982) suggests that spermatozoa in the epididymis become coated with specific proteins which are secreted by distinct regions of the epididymis. Studies in Abbreviation used: SDS, sodium dodecyl sulphate.
This laboratory on the comparative protein compositions of epididymal fluid and extracts of the plasma membranes of mouse spermatozoa have shown that the corpus and cauda epididymis secrete a glycoprotein of relative molecular mass 27000 and this protein was detectable on the surface of cauda but not caput spermatozoa. In the present study, antibodies against mouse unfractionated cauda flnid were raised in the rabbit with the purpose of using the antibody preparation to locate the sites of secretion of specific antigens in the epididymis and to detect the appearance of these antigens on the surface of spermatozoa.
Adult female rabbits were injected subcutaneously with 2ml of a solution, containing 5mg of protein, of luminal
